Molecular cloning and characterization of ConBr, the lectin of Canavalia brasiliensis seeds.
ConBr, a lectin isolated from Canavalia brasiliensis seeds, shares with other legume plant lectins from the genus Canavalia (Diocleinae subtribe) primary carbohydrate recognition specificity for D-mannose and D-glucose. However, ConBr exerts different biological effects than concanavalin A, the lectin of Canavalia ensiformis seeds, regarding induction of rat paw edema, peritoneal macrophage spreading in mouse, and in vitro human lymphocyte stimulation. The primary structure of ConBr was established by cDNA cloning, amino acid sequencing, and mass spectrometry. The 237-amino-acid sequence of ConBr displays Ser/Thr heterogeneity at position 96, indicating the existence of two isoforms. The mature Canavalia brasiliensis lectin monomer consists of a mixture of predominantly full-length polypeptide (alpha-chain) and a small proportion of fragments 1-118 (beta-chain) and 119-237 (gamma-chain). Although ConBr isolectins and concanavalin A differ only in residues at positions 58, 70, and 96, ConBr monomers associate into dimers and tetramers in a different pH-dependent manner than those of concanavalin A. The occurrence of glycine at position 58 does not allow formation of the hydrogen bond that in the concanavalin A tetramer exists between Asp58 of subunit A and Ser62 of subunit C. The consequence is that the alpha carbons of the corresponding residues in ConBr are 1.5 A closer that in concanavalin A, and ConBr adopts a more open quaternary structure than concanavalin A. Our data support the hypothesis that substitution of amino acids located at the subunit interface of structurally related lectins of the same protein family can lead to different quaternary conformations that may account for their different biological activities.